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RESOLUTIONS  OF  THE  COORDINATION  COMMITTEE  ON  THE 
SUBJECT"STRENGTH  OF  THIN-WALLED  CONSTRUCTIONS” 

■  BY 

V.  S.  GUMENYUK 


On  Maty  23-24  ^9^0  in  the  olty  of  Dniepropetrorsk  was  held  a  eocrdtnatlon  session 
eonoarnihg  the  strength  and  dynamics  of  thin-wallsd  struotnrsst  called  by  the  coordina¬ 
tion  eonmlttea  dealing  in  the  subject  of  *  Strength  of  Thin-Vallad  Constructions  * 
partaining  to  the  problem  of  *  Scientific  Foundations  of  Strsqgth  and  Plasticity  *• 

In  the  conference  hsTs  participated  75  representatlTss  of  Sciantlfic^asaareh 
Institutions*  sehools  and  entarprisas  of  KisT*  DniepropatroTik*  L*wot*  Biarkor*  Zapo- 
roiha*  BardyansAc  and  other  cities  of  the  xncrainian  SSR. 

At  the  session  wars  presented  and  discusaad  15  reports  with  actual  questions 
pertaining  to  strength  and  dynamies  of  thin-walled  constructions*  A  greater  part  of 
the  eonfarancs  was  dsrotad  to  explain  the  operations  of  the  sclantifie-rcsaarch 
institutions  and  establishments  of  the  Ukraine  for  the  year  1959* 

Aeadeatioian  of  ths  Ukrainian  Aeadeay  of  Seianoss  a*M*SaTin  spoke  at  first  about 
the  basic  treads  of  dcTsloping  mechanical  inTestlgations  during  the  past  15  years* 

His  second  lecture  was  dcTOtad  to  general  InTastigations  on  the  eoneentratlon  of 
stresses  around  openings  in  shells*  lhase  problmas  hare  been  discussed  in  the  lecture 
presented  by  ir*Tisoh*Se*Tu*A*aMTlyakoT* 

In  the  lectures  presented  by  l]r*Fhys-Mith*Sc*  T*l*MossakoTskiy*  aspirants  Bete- 
lin*  L.I*MuMwich*  assistant  prof*  ▼*I*lfsrkalOT*  aspirants  B*N*Bubllk  and  S*D*Lsytes 
wars  discussed  inTestigatiens  on  ths  stability  of  shells  with  rigidity  *ribs*  end 
■Mioth  shells  as  well. 

Cand*of  TlMhn*&c*Ta.S*FodstrigBeh  told  about  strossad-defomad  atata  of  shells 
which  are  expoaed  to  the  effaets  of  external  forees  and  nonuniform  heating* 

Sr  of  Fhys-)hth*Se*||*Ta*Lsonev  deroted  his  lecture  to  the  study  of  the 
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•ppraxinat*  theory  of  torsion  of  thin-walled  rode  of  closed  and  open  profile. 

In  the  report  bgr  nr.TeehaSe.T.A.Lasarysn  were  disoussed  problaas  eoneernlng  the 
dynamics  of  rod  systems. 

The  stressed  state  in  an  elliptleal  disk  under  the  influenee  of  coneentnted  foKee 
was  eltteidated  In  the  report  of  Cand.Teeh»Se»  F.MUKichayeT. 

Sereral  lectures  have  been  devoted  to  solid  body  naimelyt  report  by  £r»Fhya-llBth 
So.  M.Ya.LeonoT)  Cand.Ihys-Math  Se.  V.T.Ihnasynk  and  aspirant  P.M^Yitrits'kly. 

All  reports  have  been  actively  analysed  by  the  laanbers  of  the  eonferenee  and  they 
attained  high  evaluation. 

%e  coordination  oomoittee  has  emphasized,  that  the  fundamental  developsisnt  of 
Investigations  on  the  problem  of  strength  of  thin-walled  constructions  for  the  next 
15  years  should  follow  a  trend  ,  mentioned  in  the  resolutions  of  the  scientific  cosh 
mittee  of  the  Academy  of  Seienees  USSR  dealing  in  problems  of  ■  Selentifie  Aspaots 
of  Strength  and  Plastiei^  *  dated  March  30.  19^* 

These  resolutions  include  1 

1.  Studying  eqiuations  of  state  and  formulation  of  a  general  theory  of  elastle* 
plastic  deformations  of  solid  bodies  and  the  establishment  of  relationship  between 
the  pysieo-chemieal  mechanism  of  deformation  of  solid  bodies  and  the  meohanioal  elas~ 
tie-plastic  properties  of  materials. 

Special  attention  should  be  devoted  to  experimental  investigation  of  elastie- 
plastic  pr  flyer  ties  and  conditions  of  ruining  metals,  alloys,  polymers  and  other 
structural  materials,  isotropic  and  anisotropie  during  difficultly  loaded  (stressed} 
and  various  conditions  of  stressed  state  and  various  aggressive  media  and  wide  rai^ 
of  temperatures,  compressions,  tims  and  rate  of  deformation. 

The  results  of  investigating  this  aspect  should  beoosM  a  theoretical  foundation 
in  solving  problems  of  itreagth  and  plasticity,  interaction  of  solid  bodies  with 
flows  of  gas  and  liquids.  They  arc  of  first  lino  importanoa  for  aeianoo  and  toohnology. 
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2a  0«T«Iopunt  of  tbaorotioal  and  exporiaontal  mathoda  of  datamining  plaatle  da* 
fomatlona  ,  strangth  and  oarrying  ability  of  eonatruetionaa  macblnaa  and  inatalLa- 
tlon  undar  haaTlly  atraaaad  atata  ,  high  and  ultra  high  atrasaaa#  Spaeial  attantlon 
should  ba  daTotad  to  tha  thaory  of  calculating  eoaplatad  defoonnatlona  and  plastic 
flows  to  improra  and  foonaulata  affactlTs  mathods  of  traatlng  ntarlala  undar  prassura 
and  cutting,  and  to  davalop  thaorlss  of  planning  m<w<minw  waif^t  eonatruetiona  and 
BMthods  for  utlliBiag  hl|^  spase  ooapatatloa  taanlqito  in  ooapatatioBMtruetural  prae* 
tiea* 

3*  To  inrastigata  straagth  and  plastlelty  of  struotural  alanants  in  tha  prasanea  of 
aggrasslTO  madia. 

Iha  InTasti^tion  raaults  ara  of  graat  importanea  for  tha  foonulatloii  of  a  thaory 
for  oaleulating  tha  strangth  of  anargy  Installationsa 

4*  To  inrastigata  eraap  and  parmanant  strangth  of  constructions  twhlch  ara  axposad 
to  eoaplaz  strasaad  atata,  at  ehangad  loads,  irragnlar  and  nonstationary  tamparatuva 
distribution,  hi{^  and  ultra  high  pr as auras. 

Tha  raaults  ara  of  graat  iinportanea  for  tha  daralopmsnt  of  a  thaory  of  oaleulating 
craop  and  pamanant  strangth  of  alamanta  of  jat  anginas,  and  staan  turbinas, 
tharmal  powar  plants,  aasaiTa  conarata  installations. 

3.  Inrastigating  tha  strangth  of  natarials  at  rary  high  and  also  rary  low  toagnia- 
turas,  formulation  of  a  thaory  of  ealculating  bodies  in  tha  prasanea  of  high  ta^paxs 
tura  flnetuationa  and  nonstationary  tharmal  fields  and  tha  daralopnant  of  brittle 
strangth  eritaria.  Iha  results  will  find  application  in  tha  planning  of  Jat  anginas, 
heat  emitting  alamanta  of  nnelaar  reactors /to. 

6.  fbnsulation  of  a  thaory  and  azparimantal  malbods  of  inTaatigating  tha  widen¬ 
ing  and  raflaetion  of  alastie-plastie  and  shook  woTaa  in  solid  bodies,  intaraotlon 
of  solid  bodies,  which  collide  at  cosmic  Taloeitlas,  with  consideration  of  the  phase 
eonnrarsions  and  intanslTa  tharaal  af feats. 

Tha  results  of  tha  msntionad  inrastigations  will  find  appUaations  in  tha  daralpp- 
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BMt  •  theory  of  oaleulating  the  strength  of  statiooery  and  novable  objects  during 
shoort-llTed  impact  and  explosive  stresses  in  the  theory  of  mxining  obstaolesi  dest¬ 
ruction  and  breaking  up  of  mountain  rooks  by  the  effect  of  shook  wavest  in  the  theory 
of  calculating  on  seissn-stabla  and  dynamic  theories  of  technological  proeasses  of 
plastic  flow* 

7*  To  foonoulate  a  general  nonlinear  theory  of  stability  of  defamation  processes 
of  a  solid  medium*  development  of  theoretical  and  experimental  methods  of  investigating 
stability  of  stationary  and  nonstationary  methods  of  interaction  of  hollow  system 
with  gas  and  liquid  flews*  stability  of  rod  systems*  plates  and  shells* 

The  results  of  the  Investigations  are  of  great  importanee  for  science  and  technology 
and  will  form  a  theoretical  base  for  planning  stable  and  safe  working  conditions 
for  bodies  of  Alps  and  aircraft*  wings*  propellers*  turbine  blades*  which  move  in 
gas  an  liquid  at  greater  velocities*  structural  units* 

8*  Investigations  of  general  properties  cf  linear  and  nonlinear  equations  of  the 
theory  of  elstioity  and  plasticity,  formulation  of  methods  for  solving  sasm  for  foreign 
bodies  and  thin-walled  constructions  with  application  of  high  speed  computation 
technique  *  application  of  the  theory  of  elastioi'^  in  studying  problems  of  stress 
concentration  and  dislocation  mechanisms  of  plasticity. 

The  results  of  this  work  program  will  be  of  great  importance  for  science  and 
will  find  broad  application  in  the  field  of  new  technology*  aviation  and  ship  building* 
transportation  and  power  machine  construction,  construction*  hydro  engineering  and 
in 

9.  Ihe  develofement  of  the  theory  of  nonlinsar  elastic  and  alas tlo-plas tie  oseil- 
laticns  of  bodies*  machines  and  constxruetlons  *  developant  of  methods  for  their  oaloula- 
tion  into  periodle,  movable*  impulsive  and  accidental  loads. 

The  results  are  of  great  importance  in  the  developnent  of  theories  of  dynande 
phenomena  and  fatigue  phenomsim  and  will  find  broad  application  in  aviation,  — 
building  and  conatrueticn. 


rn^Tv-62.i62Vl 


4 


10*  LureBtigation  of  fatigM  and  deTeloimant  of  aethodB  to  daterniiiw  the  strength 
of  aaehinea  and  oonstruotlona  at  tariable  Btressea  vith  eonsiderafeion  of  irrerersible 
phenoBMna  in  niBterials*  surface  phenoBwna»whlch  originate  in  prooesseB  of  repeated 
stressing  of  naterlala  during  interaction  with  anrronading  nediiua*  fatigue  of 
ntferial  depending  upon  the  nature  of  stressed  state  »  its  heterogeneity*  conditions  whleh 
do  change  vith  tlae  *  tenperature*  state  of  surface  layers*  thesnaal  processing  and 
nature  of  preTlous  plastic  defomation. 

Investigation  of  the  fatigue  mechanism  and  introduction  of  methods  of  oaleuls- 
ting  fatigue  in  the  practice  of  etxistruetion  will  allow  to  raise  the  derriee  life 
of  constructions  and  inprore  their  operatiozial  reliability* 

11*  Creation  of  machines  for  static  testing  under  eonplsz  loads*  to  investigate 
ereepi  creation  of  stands  for  testing  materials  and  structures  under  impact*  explosive 
and  changed  loads*  to  investigate  mechanical  qjualities  of  machines  *  materials  and 
constructional  to  develop  new  electrical  *  optical  and  machanlcal  methods  oC  measur¬ 
ing  deformation  and  stresses  at  high  rates  of  deformation*  at  high  overloads*  preasurea 
at  very  high  and  very  low  teiqperatures* 

The  results  of  these  investigations  should  assure  the  attainment  of  a  new  level 
of  testing  methods  for  testing  strength  of  newly  foomed  materials*  construetiona  and 
devises*  new  eqjuipBent  with  respect  to  their  produetivenes8*eapaelty  and  broad  range  of 
conditions  for  their  applieation*  Ibis  will  liquidate  the  baokwardaesB  in  the  front 
of  experimental  investigations* 

12*  Levelopownt  of  methods  of  structural  mechanics  to  determine  strength*  rigidity 
and  stability  of  new  types  and  systems  of  constructions  and  installations* 

13*  Studying  the  statios  and  dynamics  of  loose  media  *  distributicm  of  pressure 
in  these  media  *  poropagation  of  shock  waves  in  them  *  studying  the  interaction  of 
loose  media  with  solid  ones  by  elastic  and  inelastic  deformed  bodies* 

The  results  of  these  investigations  will  have  great  inpertansa  for  Ineraaalng 
tha  rellahlllty  of  hydrotachnioal*  Induatrial*  eity  (eoannal)  inatallntionn*  to 
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laerMM  the  output  of  ground  diggl^  ,  ground  oxoaTitioa  and  other  maehlnea* 

To  Buceosafullj  axaeuto  the  aentloaed  laTestigatioBo  t  the  eoordiaatioa  eoaad.ttoo 
raeonmendad  i 

a)  with  the  aasiat  of  maehanles  faculties  of  the  KIot*  Ihiiapropetrofskt  L'rov 
uniTcrsltles  are  organized  scientiflo  resaareh  InstitutloM  modeled  aceording  to 
the  Institute  of  Meohaniea  of  the  Mosocw  IhilTarsityi 

b)  to  sharply  Inoreasa  the  training  of  speeialists  of  higher  qtiallfioation  « 

doctors  of  soienoei 

e)  broader  and  ncre  aansibla  inelnslon  of  youth  in  the  deTeloiment  of  soiantlfle 
subjects I 

d)  to  pay  special  attention  to  instrue  ions  of  aspirants  and  dissertations  for 
proper  selection  of  aotusl  aubjeots*  eonneoted  with  the  abore  mentioned  trends} 

e)  To  admit*  that  within  the  period  from  the  first  coordination  conferenee  up 
to  this  day  there  was  insufficient  derelopaent  of  strength  inTestigations  of  thin  • 
walled  eoBStruetions  in  linear  set  ups*  experimental  inTostigations  of  strength  and 
stability  of  shells  *  Inoestigations  of  elastie-plastie  stressed  state  of  thin-wnllsd 
cemetruotions  and  carrying  ability  of  thiB«walled  structures} 

f)  to  schedule  the  following  conference  for  May  1961  in  the  city  of  L*tot*To 
erganiie  and  eennission  the  Institute  of  Mechanics  and  the  Institute  of  Machine  Taehnol— 

ogy  and  intonation  at  the  ieadaatr  of  Selenees  Ukr«S£8} 

g)  to  establish*  that  in  spite  of  tha  resolutions  of  the  first  conference  on  the 
necessity  of  formulating  a  general  plan  of  seientifie>rosearoh  inTcstigatiens  *oarried 
out  by  scientifie  institutions  *  schools  and  establishments  of  the  Ukr^SSR*  none  of 
these  institutioBs  hare  up  until  now  send  in  their  plans} 

h)  to  appeal  to  the  Ministry  of  Hi^^er  Sdueation  and  Meditsii  SpeelaL  Bdueation 
and  to  the  iresidlum  of  the  ieadeaqr  of  Selenees  Ukr>SSB  to  allow  to  pnbllsh  in  form, 
of  an  Infograatlon  bulletin*  an  amual  repeat  en  the  process  made  by  tbs  conferenee* 


ravnv62*i6s4/i 


6 


distribution  list 


DSPAR-B'ISNT  OP  D3FENSE  Nr,  Copies  tLlJOR  AIH  COiaiAIIDS  Nr,  Copie 


1 


HEADQUARTERS  USAP 

APCi;j-3D2 
iulL  (ARB) 


AP3C 

SCPTR 

ASTIA 

TD-Dla 

'TD-BIU 

1  AEDC  (AEY) 

1  APPTC  (PTY) 


1 

25 

5 

3 

1 

1 


0T3ER  AGENCIES 


CIA 

NS  A 

AID 

OvS 

AEG 

Pi/S 

NASA 

RAND 


1 

6 

2 

2 

2 

1 

1 

1 


IT 

1  :-tn-T!T- 62-1624/1' 


7 


i 


